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IIporpamMmMa BHeypPOYHOM 1eATETIbHOCTH

HamnpaBnenue - | OOIIEHHTEIUICKTYaIbHO®
[Iporpamma paccunTana - | i ygamuxes 12-13 ner (7 kiacce)
Cpok peanuzanuu - 1lron

KommuectBo wacos - | 34 4aca

IlosicHuTeBbLHAS 3alIUCKA
PabGouass mporpamma 1o BHeypouHOW aesitenbHOCTH «[IpomenaeBTuueckoe
U3y4eHWe XUMHH B 7 KJAcce» COCTaBJI€HAa B COOTBETCTBHUU C TpeOOBAHUSMHU
denepasbHOTO  TOCYIAPCTBEHHOTO  O0pa3oBaTEILHOTO  CTaHAapTa  OOIIEro
00pa3oBaHUsl BTOPOTO MOKOJICHHUS:

1. IlpumepHast ocHOBHasi o0Opa3oBaTeNbHAs MPOTpPaMMa OCHOBHOTO OOIIEro
oOpazoBanus (ogo0peHa pemieHHeM QeaepaTbHOTO Y4eOHO-METOAMYECKOTO
o0beMHEHUsT 1O 0o0meMy 00pa3oBaHuio (rpoTokos oT 28 uioHs 2016 1. Ne
2/16-3);

2. Ilucemo MunoOpHayku ot 28.10.2015 r. Ne 08-1786 «O pabounx
nporpaMmax yueOHBIX MPEMETOBY;

3. Ilucemo Muno6pHayku ot 12.05.2011 r. Ne 03-2960 «OO6 opranuzanuu
BHEYPOYHOM JEATEITLHOCTH.

JlanHass =~ mporpamma  SBJSIETCS ~ MPOTpaMMON  OOIIEMHTEIUIEKTYallbHOU
HarpaBieHHOCTU. [IporpamMma nocTpoeHa Ha CIeAyOINUX TPUHIUIAX:

- IIpunyun nayunocmu (3HaHHSI OCHOBAHbI HA OOBEKTUBHBIX HAYYHBIX (haKTax).
- [Ipunyun nociredosamenvrHocmu u cucmemamuyrocmu (00y4eHue OT IPOCTOTO K
CJII0’)KHOMY, «OT HE3HAHUA K 3HAHUIO, OT HEYMEHUS K YMEHUIO).
- I[lpunyun  naznaonocmu (OCYHIECTBIGHHE  CBSI3M  MEXKIY KOHKPETHBIM U
a0CTpaKTHBIM).
- IIpunyun ocmviciennocmu (IEPEHOC UMEIOLINUXCS 3HAHUN B HOBYIO CUTYAIIHIO).
- IIpunyun coznamenvhocmu u akmugHocmu (IPUMEHEHUE 3HAHUIN Ha TPAKTUKE).
AKTYaJIbHOCTh NPOrpaMMbl OOYyCIIOBJIEHA TEM, YTO B Y4YeOHOM TILIaHE
npeaMeTy «XWUMHUsS» OTBEJACHO Bcero 2 4vaca B Hemenro (8 kiacc), 4To jgaer
BO3MOXHOCTH C(HOPMHUPOBATH Y YUAIIUXCS JIUITH 0a30BhIE 3HAHUS T10 MPEAMETY.
B Toxe Bpems Bo3pacT 7-ro Kiacca SBISETCS BaKHBIM TSl TPO(eCcCCHOHaIBLHOTO
CaMOOIIPE/ICIICHUSI MIKOJBHUKOB. BO3MOXHO, YTO NPOCHYBUIMKCS HMHTEpPEC K
XAMHH MOXKET TIepepacty B Oyaymryro npodeccuro.
AKTYaJIbHOCTH JJAHHOW NMPOTPaMMBbl COCTOUT B M TOM, YTO OHA HE TOJIBKO
JTa€T BOCHUTAaHHUKAM MPAKTUYECKHE YMEHHUS U HaBbIKU, GOPMUPYET HAYAIbHBIH
OMBIT TBOPYECKOM NESITEIHbHOCTH, HO M Pa3BUBAECT HMHTEpeC OOydYaromerocs K
AKCHEPUMEHTY, HAy4YHOMY IIOMCKY, CIOCOOCTBYET  CaMOOIpEEICHUIO
y4aluxcsi, 0CO3HaHHOMY BbIOOpY npodeccuu. Yuanumecs CMOTYT Ha MPAKTUKE
WCIIOJIb30BaTh CBOY 3HAHUS HA YPOKAX XUMUU U B OBITY.




Ilenaroruyeckasi mejeco00pPasHOCTb 3aKJIOYAEeTC B TOM, YTO 0a30BbII
KypC IIKOJBHOM MpOrpaMMbl MPeaycCMaTpUBaET MpakTUYECKUe padoThl, HO UX
SABHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATh YYAIIUXCS B CAMOCTOSTEIHBHOM
MPUOOPETEHUH TEOPETUYECKUX 3HAHUN M TMPAKTUYECKUX YMEHUW U HABBIKOB.
Hnst storo B kypc «llepBble maru B XUMHUHU» BKIIOUEHBI HauOoyee SspKue,
HarJsHble,  HMHTPUTYIOIIME  SKCHEPUMEHTBI,  CHOCOOHBIE  YBI€Yb U
3aMHTEPECOBATH YUYaAIUXCs IPAKTUYECKON HAYKON XUMUEH.

B pamkax HauumoHanbHOro mnpoekta «OOpa3oBaHME» CO3JlaHHE LEHTpa
€CTECTBEHHO - HAYYHOM HalpaBIEHHOCTH «To4yka pocTa) MO3BOJIMIIO BHEAPUTH
B mporpaMMmy HU(pPOBYIO Ja0OpaTOPUI0 M KAYeCTBEHHO H3MEHHUTH MPOIECC
00y4YeHUs XUMHUHU.

KonmnuecTBeHHBIE  DKCIIEPUMEHTHI  MO3BOJAT  MOJy4YaTb  JOCTOBEPHYIO
UHPOPMALIMIO O MPOTEKAHMM TEeX WIM HHBIX XMMHUYECKHX IIpoleccax, O
CBOMCTBax BellecTB. Ha OCHOBE MOJIYyYEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX
oOydaeMble CMOTYT CaMOCTOATEIBHO JeNlaTh BBIBOABI, 0000IIaTh pe3yiabTaThl,
BBISIBJISITh  3aKOHOMEPHOCTH, UYTO OJHO3HAYHO OyJeT crnocoOCTBOBATH
MOBBILIEHUIO MOTUBALIMHA O0YUYEHUS IIKOJIHHUKOB.

eab nporpamMmmsi:

Q@OpMHUPOBAHUE Yy YYAIIUXCA HAY4YHBIX NPEACTABICHUM O XHWMHHU B
MOBCEIHEBHOM JKM3HM 4YeJIOBeKa uepe3 NpoOYyXKICHUE HMHTEpeca U pa3BUTHE
npodeccuoHaIbHBIX CKIIOHHOCTEN K MPEIMETY XUMHUSL.

3agauu:

Oobpa3oBaresbHbIe:

e PaCLIMPHUTH KPYTrO30p YUYaIlUXCsl O MUPE BELIECTB;

e HCIIOJIBb30BATh TEOPETUYECKNE 3HAHUS 110 XUMHUU Ha ITPAKTHUKE;

¢ 00Yy4YUTH TEXHUKE 0€30MACHOCTHU MIPU BBHITOJTHEHHUH XUMUYECKUX

peaKkiuu;

o copMUPOBATH HABBIKU BBITIOJHEHUS MPOEKTOB C UCIIOJIb30BAHUEM

UKT u mudpoBoro o6opynoBaHus;

¢ BBISABUTH TBOPYECKU OJAPEHHBIX 00YUAIOIIUXCS M TIOMOYb
UM TIPOSIBUTH CeOSl.

PasBuBawimue:
e CIOCOOCTBOBATh PA3BUTHIO TBOPUYCCKHUX CIIOCOOHOCTEH 00yJarOmMMUXCS,
o dopmupoBats UKT-komMmeTeHTOCTH;

BocnuraTtenabHble:
¢ BOCIHTATh CAMOCTOSITEIbHOCTD NP BBIMOJIHEHUU PAOOTHI;

e BOCIIMTATb YYBCTBO B3daMMOIIOMOIIH, KOJJICKTUBU3Mad, YMCHHUC
pa6OTaTB B KOMaH/JC; BOCIIMTATh YYBCTBO JINYHOMU
OTBCTCTBCHHOCTH.

Caa3b CoacCpKaHuA NPOorpaMmal BHeypO‘IHOﬁ JACHATCJIBbHOCTH C
y‘leﬁﬂblMH npeamMeTramMmn:

Kypc BHEypOUHOU IEATENBHOCTH MIEHMHO U COJEPIKATEIBHO CBSI3aH C
0a30BbIM KypCOM XMMHH U MO3BOJISIET MOJJIEPKUBATh B3aUMOCBSI3b TEOPUH U



MPaKTUKH, (QOPMUPYET YCTOMYMBYIO NOTPEOHOCTh MPUMEHATH MOJIYYECHHbIE
3HAHUS U HAaBBIKU B ITOBCETHEBHOM KU3HU.
[Iporpamma nocTpoeHa Ha OCHOBE MeKIPeAMEeTHON MHTerpanmum ¢ GU3HKOM,
MaTeMaTUKON, OMOJOTHEN U APYTUMH €CTECTBEHHO - HAYYHBIMU MPEIMETAMHU.
Oco0enHOCTH peann3anum
NPOrpamMMmbi:
Bo3pacT o0yuaromuxcs:
[Iporpamma opueHTHpOBaHa HAa BOCIMTAHHUKOB B Bo3pacte 12-13 net 6e3
CIIeLIUAJIbHON IIOATOTOBKHU.
DopMbl 3aHATHH:
B o6pa3oBarenbHOM Ipoliecce UCTIONb3YIOTCSA pa3IundyHble (hOPMBbI
NIPOBEACHUS 3aHATHA:

« Occenpl;

o JICKIIUU,

e CEMHUHApHI;

o TIPAKTUYECKOE 3aHSTHE;

e XHUMHYECKUU

IKCTICPUMEHT;
o pabora Ha
KOMIIBIOTEPE;

¢ OJKCKYpCHUHU;

o BBIMIOJIHEHHE U 3aIlIUTA TPOEKTOB.
Pexxum mnpoenenusi: 34 yaca B rog - 1 pa3 B Hememto. Bcee 3anatus mo
BHEYPOUYHOU JEATEIbHOCTH TMPOBOMASTCS TIOCIE BCEX YPOKOB OCHOBHOTO
pacnucaHusi, IpOAOKUTEIBHOCTh COOTBEeTCTBYeT pexkomeHaanusm CaulluH, T. e.
40 MUHYT.
MecTo npoBeieHUsI: 3aHATHS MPOBOIATCS B yueOHOM kabunere xumuun MBOY
«Apucrosckas OOI»
3nopoBbecOeperaromias opranuzaius 00pa3zoBaTeIbHOTO Mpoliecca Mpenoiaraet
UCIIOJIb30BaHUE (GOpM W  METOJOB OOY4YEHHS, aJeKBAaTHBIX BO3PACTHBIM
BO3MOHOCTSIM IIIKOJBHUKA: MPAKTHYECKUE PaOOThI, SKCTIEPUMEHTHI U O€CeTbI.
Buabl nesiTeJIbHOCTH: MpPEenycCMOTpeHbl TeopeTnueckue (204.) ¥ mpakTUYECKHe
3aHsaTUA (144.).

IlianupyemMbie pe3yabTAThl OCBOCHUN 00YYAIOINNMHCS NPOrPAMMBI
(BHeY4YeOHOI) BHEYPOYHOM /IEATEJIbHOCTH

JInuHOCTHBIE pe3y/IbTAThI:

¢ OCO3HaBaTh €IMHCTBO M IIEJIOCTHOCTh OKPYKAIOIIIET0 MUPA,
BO3MOKHOCTH €T0 TT03HABAEMOCTH U OOBSICHUMOCTH HA OCHOBE TOCTUKEHHI
HAYyKH;

¢ TMOCTENEHHO BBICTpAaUBaTh COOCTBEHHOE II€IOCTHOE MHPOBO33pPEHUE:
OCO3HABaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHUCJE U B
paMKax caMOCTOSTENbHOMN NS TEIbHOCTH BHE IIKOJIbL;



¢ OLICHUBATb KU3HEHHBIE CUTYAllUU C TOUKU 3pEHUS 0€30MacHOTO
o0Opa3a *U3HU U COXPAHEHUS 3/I0POBbSI;
¢ OILICHUBATbH FKOJOTMUUYECKUN PUCK B3AMMOOTHOIIICHUM YeJI0BEKa U MPUPOIBI.

o (OpMHUPOBATH IKOJIOTUYECKOE MBIILJICHUE: YMEHUE OIICHUBATH CBOIO
NEATeNIbHOCTh W TIOCTYNKU JPYTUX JIIOJAEH C TOYKH 3PEHHUS COXpPaHCHUS
OKpYXalollel Cpe/ibl - rapaHTa KU3HU U 0Jaronoiydus Jiroiei Ha 3emie.
MeTanpeaMeTHBIMHU pe3yJibTaTaMu U3ydeHus Kypca «llepBbie maru B
XUMHU» ABISIETCS] (POPMUPOBAHUE YHUBEPCAIBbHBIX YueOHbIX nerctuil (Y'Y ).
PeryastuBubie YY1

e CaMOCTOSITEJILHO OOHAPYXUBATh U (POPMYIUPOBATH YICOHYIO
poOJeMy, ONpeIeIIATh 1eJIb Y4eOHOM NesITeIbHOCTH;

e BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMbI, 0CO3HABATh KOHCUHBIN
pe3yibTaT, BHIOUpaTh U3 MPEIJIOKEHHBIX U UCKAaTh CAMOCTOSTEIHLHO CPE/ICTBA
JOCTHKEHUS 1IETTH;

¢ OCYIIECTBISATH LIeJIeNoIaraHue, BKIII0Yasi MOCTAHOBKY HOBBIX IIEJIEH,
npeoOpa3zoBaHUE MPAKTUYECKON 3a/1aui B IO3HABATEIBHYIO;

e COCTaBJIATH (MHAWBUIYAJTbHO WJIU B TPYIIE) IJIAH PEIICHUS MMPOOJIEMBI,

o paboTas 10 TUIaHy, CBEPSITh CBOU JEHUCTBUS C IIEBIO U, IPU
HEO0OXOAUMOCTH, UCTIPABIIATH OIMUOKH CaMOCTOSITEIIBHO;

¢ YYMTBHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPIUHAIIMU PA3IAYHBIX
MO3UIUHN B COTPYHUYECTBE;
¢ B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BEIpaOOTaHHbBIE

KPUTEPUH OLIEHKH.
ITo3naBarTeabHbie YY/I:

¢ AHAJM3HUPOBATH, CPABHUBATH, KIACCUDHUITUPOBATH U 0000IIATh
(bakThl U sIBJICHUS. BBISBISTH IPUUMHBI U CIEACTBUS MPOCTHIX SBICHUIA.

¢ OCYNIECTBJSATH CPABHEHHE, KIIACCU(PUKALIUIO, CAMOCTOSTEIHHO
BbIOMpasi OCHOBAHUS M KPUTEPUU TSl YKa3aHHBIX JJOTUYECKUX OTepaIuii;

¢ CTPOUTH JIOTUUECKOE PACCYKICHUE, BKIIOUYAIOIIEE YCTAHOBICHUE
NPUYHHHO-CIIEICTBEHHBIX CBSI3€H.
¢ €031aBaTh CXEMAaTUUYECKUE MOJIEIH C BbIJCICHUEM CYIIECTBEHHBIX

XapaKTepUCTUK OOBEKTA.
¢ COCTABJIAITH TE€3UCHI, PA3JIMUHbBIC BUJIbI TUTIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
o Mpeodpa3oBBIBATH HHPOPMAIIUIO M3 OJTHOTO BUJA B Apyrou (Tabmuiry B
TEKCT U TIp.).

¢ YMeTb OINpPEEATh BO3MOKHbBIE ICTOUHUKHA HEOOXOIUMBIX
CBEJICHUH, TIPOU3BOIUTH MOUCK MH(POPMAIIUN, aHATTU3UPOBATH U OIIEHUBATH €€
JOCTOBEPHOCTb.

¢ 0000111aTh NOHSTHS - OCYIIECTBIISATh JOTUUECKYIO ONEPAIUIO
nepexojia OT NOHITUN C MEHBIIUM O0OBEMOM MOHSATUSM C OOJBIIUM 00BEMOM;

¢ CTPOUTH JJOTUUECKHUE PACCYKICHHUS, BKIIFOYAIOIIUE YCTAHOBIICHHE
MIPUYMHHO-CJICICTBEHHBIX CBS3EH.



o OOBSCHSTH SBJICHUS, MPOIECCHI, CBSI3M U OTHOILICHUS, BBISIBIISIEMbIC B
XOJIe UCCJE0BaHUs, OCYIIECTBIATh BbIOOp Hambosiee »(hPEeKTUBHBIX CIIOCOOOB
pelieHus 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUIA.

Kommynukatusubie YY/I:

o yMeTh (opMyIHpOBaTH COOCTBEHHOE MHEHHME U  MO3ULHUIO,
apryMEHTHpPOBATh €€ W KOOPJWHUPOBATH €€ C TIO3UIMH [apTHEPOB B
COTPYJHUYECTBE TMpU BBIPAaOOTKE OOIIEro pEImIeHUusT B  COBMECTHOM
NEeSATeNIbHOCTH;

¢ OTOOpaXXaTh B PEUM COJIEPKAHUE COBEPIIAEMBIX JEHCTBHM, KaK B
dbopme TpOMKOI COUATM3UPOBAHHOM peun, TaK U B (hopMe BHYTPEHHEH peyu;

e YMETh apTyMEHTHUPOBATH CBOIO TOUKY 3PEHUS;

¢ YMETh OCYIIECTBIATH B3AUMHBIN KOHTPOJIb U OKa3bIBATh B
COTPYJHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIITb;

e YMETh paboTaTh B IPYIIE - yCTAaHABIMUBATh pab0O4Yre OTHOIICHUS,

3 PEKTUBHO COTPYIHNUYATH U CIIOCOOCTBOBATH MPOIYKTUBHON KOOIIEPAIIUH.
IIpeaMeTHBIMHU pe3yJIbTATAMM WU3YUCHHS TIPEAMETA SIBISIIOTCS CJICIYIOIINE
YMCHHUSL:

¢ OCO3HAHUE POJIU BEIIECTB;

e OIpENENSATh POJIb PA3JIMUHBIX BEIIECTB B MPUPOJIE U TEXHHUKE;

o OODBSICHSTH POJIb BEIIECTB B UX KPYTOBOPOTE;

¢ PAcCMOTpPEHHE XMMHYECKHUX MPOIIECCOB;

e HCIIOJBH30BATh 3HAHUS XUMUHU MPU COOTIOICHUHN TTPaBUI
UCIIOJIb30BaHMs OBITOBBIX XMMHYECKUX MTPENApaToB;

— pa3nuyaTh OMACHBIC U OE30MACHBIC BEIIECTBA;
¢ TPUBOAHUTH MPUMEPHI XUMUYECKUX MPOIECCOB B PUPO/IE;

¢ HAaxOJIUTh YEPTHI, CBUACTEILCTBYIOIMNE 00 OOIINX MPU3HAKAX
XUMHYECKUX MPOIECCOB M X PA3THUUAX;
¢ HCIOJBH30BAHNWE XUMUYECKUX 3HAHUHU B OBITY;

o OOBICHATH 3HAYCHUE BEUIECTB B )KU3HU U XO3SHICTBE YEIOBEKA;
o OOBICHATH MUP C TOUKH 3PCHUS XUMHH,
o (opmupoBarh npeacTaBiIeHUs 0 OyayIieM npodheccuoHaTLHOM BBIOOpE.
Kpome Toro, 3ansiTusi mnpus3BaHbl NPOOYIUTH Yy YyYaIIUXCS HWHTEpPEC K
XUMHYECKOM HayKe, CTUMYJIHPOBAaTh JalbHEWIIee M3y4YCHHUE  XUMHH.
XvuMuyeckne 3HaHUSA, CGHOPMHUPOBAHHBIE HaA 3aHATHIX, WHOOPMAIMOHHAS
KyJIbTypa YYallUXCs, MOTYT OBITh WCIIOJB30BAHBI HMMH IJIS PACKPBITHS
Pa3TUYHBIX MPOSBICHUN CBSI3U XUMHH C KU3ZHBIO.

Cnoco0bl1 onpeesieHns pe3yJibTATHBHOCTH:

o Hauanvnvti koumponvr (cenmadopp) B BHUIEC BU3YAIBHOTO
HaOJIOJIeHUsT mejarora 3a  COOJIIOJIGHMEM  BOCIHTAaHHUKAMU  TEXHUKHU
0€30MacHOCTH, MTOBEJICHUEM TIPU padOTe ¢ MOCIEAYIOMHNM 00CYXKICHUEM;

o Texkywuit xonmpoyv (8 meuenue 6ce20 yueOH020 200a) B BUJIC
BU3YaJIbHOTO HAOJIIOJCHUS Meaarora 3a MpOIECCOM BBIMOJHEHUS YYalIUMUCS



MPaKTUYECKUX padoT,

POEKTOB,

HpGI{MCTHOfI HEACIC €CTCCTBO3HAHUA,

o Ilpomesicymounsviiit KOHmpop (memamuueckuit) B BUIe
IIPEAMETHON AUArHOCTUKH 3HAHUS I€TbMH IIPOUICHHBIX TEM;

VHJIUBUYaJbHBIX 3aJlaHUMH,

y4qacTusi B

o Umozoswlit Konmpons (maii) B BUJE U3YYEHUs U aHAIU3a IPOJTYKTOB
TpyJa ydamuxcsi (IpoeKToB; cooOIIeHul, pedeparos), nmpolecca opraHu3aluu
paboThl Ha/l MPOAYKTOM U TUHAMHUKHU JTUYHOCTHBIX U3MEHEHUM.

®opMbl YU€Ta 3HAHMA, YMEHUH NIPH peau3aluy NPOorpaMMBbl.

Ompoc;
OO6cyxnenue;

CamocTosgTenbHas pa60Ta;

TectupoBanue;

[IpesenTanus u 3ammTa TBOPUECKON pabOTHI (TPOEKTHI U JIP.).

B kon1ie yueOHoro roga o0y4aromuiics J0JKEH BBITIOJTHUTD U 3aIIUTUTh
MIPOEKT.

(Mpuaoxenne 1. «Onucanue popmMbl NOABEICHUSI HTOTOBY).

TemaTuyeckuil 1I1aH NporpaMMbl BHEYPOUHOU

Ha3zBanue Tema 3ansaTHA Ncnosab3yemo
Ne Bceero IIpak-
/P e tlaconTeopml THKA |
o0opynoBaHue
Paznen 1. BBoanoe 3aHsTHE. 1
Beenenue.
1 (24.) MecTto XuMuHu B 2 1
€CTECTBO3HAHUU
Paznen 2. Bemectna. [Ipuemsl 1
IKcHepuMeH | 0OpalieHus ¢ BEIIeCTBAMHU.
TaJTbHbIE [TpaBuia 6e3omacHoil paboTHI 1
OCHOBBI pU IPOBEICHUH
xumun. (81.) AKCIIEpUMEHTA. TeXHUKA
1ab0paTOpHBIX padoT.
HarpeBartenbHbie IpuOOpHI.
2 8
Yuctele BemiecTBa, 0co00 1 JlaTuuk
YUCTHIEBEILIECTBA, AIEKTPOIPOBO
[Ipumecn. JHOCTH,
Cwmecw. U poBoi
MHUKPOCKOT
MeTtonbl MO3HAHUS 1
B E€CTECTBO3HAHUMU.




Bopna. PactBopsl. Mopckas u
IIPECHAst BOJA.
buonornueckne KuaKocT

JlaTumk
TEMIIEPATyPhI
IJIAaTUHOBBIN

MaccoBas J10J14
pacTBOPEHHOI'O BEUIECTBA,
1501051 MPOLICHTHAS
KOHIIEHTpAIIMs BEIIECTBA B

pacTBOpe

JlaTumk
OIITHYECKON
IJIOTHOCTH

Haceimennabsie n
MEPECHIIECHHBIE PACTBOPHI.

[Hudposoii

MUKPOCKOII

Paznen 3.
3HaKoMHUMCSH
c MHPOM
HAHOYACTHIX

(84.)

MopaenupoBaHue

Ctpoenue BeniecTna.
Pa3mepsl vactu.
HanouacTtuiipl

Komnouaabeie cUCTEMBL:
MOYBa, TJIMHA, IPUPOTHBIC
BOJIbI, BO3AYX JbIM,
MUHEpAJIbI, XJ1€0, MOJIOKO,
MacJio, KpoBb...Kosmougabie
Y UCTUHHBIE PACTBOPHI

Mertonsl U cpenicTBa
AMITUPUYECKOTO
HCCJIEIOBAHU

Kak crenenn
M3MEJIbUYEHHOCTH BIIMAET Ha
001IIyIO0 TIoIIaah
COTIPHKACAFOIINXCS YaCTHI]

Hanoo0ObeKTHI
1 00YCIIOBJICHHOCTb UX
YHUKAJIbHBIX CBOHCTB PE3KUM
YBEJIMUCHHUEM ILIOIIA N
MOBEPXHOCTH YaCTHI]

Paznea 4.
XuMHUs Ha
cTpake
310POBbSI.
(64.)

Hon. Bosronka nona. Mo u3
arTeKn

«MapraHuoBkay.
[lepmanranar kanus

AIIXP

[lepekuch Bonopoaa.
CBolicTBa U MPUMEHECHUE
IIEPOKCHJIa BOJOPOIA

[Tpubop nns
MOJTYyYEHUS
BOJIOpOJIa

AneTwicanuniioBas
KHUCJIOTa. ACKOpOUHOBas
KHUCJIOTa




«3eNeHKay WIH
OpWJIITMAHTOBBIN 3€TIEHBIN

«MBU10 YyecHOE»

Haruuk pH

Pa3pgea S.
XUMHUA NN
(54.)

Caxap, kpaxmai, HeJIII0JI03a
— POJICTBEHHUKH TITFOKO3bI

AJIOMUHHIN: BETUKUN U
yKaCHBIN

YKCcycHas KUCIIOTa

«CoteHad HaIla KU3HbY

Bpen nurpartos: mud umu
npaBna

Haruuk pH,
JNaTYNK
JJIEKTPOIPOBO
IHOCTHU

JlaTunk
3JIEKTPOIPOBO
JTTHOCTH

11

Pasnen 6.
Padora Han

MPOeKTAMM.
(54.)

Orarn BeIOOpa TEMBI,
IIOCTAHOBKHU 1IE€JIH, 3a/1a4
UCCJICJIOBAHNUS .

OTtan BBIIBHKCHU
T'ITIOTC3hbI.

Drall mIaHUPOBaHUS
IyTH JTOCTVOKCHHUS TICIICH
HCCIIENOBATENBLCKUX
(MpOEKTHBIX) PadboT U
BBIOOpA HEOOXOIUMOTO
UHCTPYMCHTAPHSI.

DTtan npoBeICHUs
y4eOHOT0 MCCIIeA0OBaHUS
(MPOEKTHOM paboThI) C
IPOMEKYTOYHBIM KOHTP
OJIEM 32 XOJIOM
BBITIOJTHEHUS U
KOppEKIUeEn
PE3YIIBTATOB.

Otamn odopMIIeHus,
peACTaBICHUS
(3aLIUThI) TPOJIYKTA
IPOEKTHOM pabOThI

NTOI'O:

34

18

16

Conepxanmue Kypca

I/IHCTPYKTEDK 110 TEXHUKE OE30IIaCHOCTH IIPOBOAUTCA Ha KaXXAOM 3aHATHH IICPCO
IIPOBCACHUCM JKCIICPUMCHTA.




1. BBegenmue
1. Beoonoe 3ansamue. 3HaKOMCTBO YyYalllUXCS C HOBBIM y4€OHBIM KYpCOM B
KpPY>KKOBOM pabore.
2. Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxxJIeHUE XUMUU Kak HayKu. CBs3b
XUMHH C MPAKTUUECKON KU3HBIO YEJIOBEKA.
3. Ilpaxmuueckas uacmeo.
Co3naHve T1O3HABATEIbHBIX KpPOCCBOPJIOB MW JPYTUX HHTEPAKTHBHBIX
ynpaxxHeHui Ha LearningAps.org unu MyTest.
2. DKCHepuMeHTAJbHbIE OCHOBBI XHMMHUH
1. Bewecmea. Ilpuemol odOpauienus c enjecmeamu.

N3yyenne mnpaBuil  TEXHUKH 0e30ITacCHOCTH, MpEIyIPERKIAOIINX
U 3anpenjaronmx 3HakoB. llepBas momonis. [IpoTuBOmoXxkapHbie CpeacTBa
3aIUTHI.

3HaKOMCTBO C BEIIECTBAMHU, BCTPEUAOIIUMHUCS B OBITY: HOJHAs HACTOMKA,
Me/lb, AJTIOMHHHUH, COJIb, THUINEBasl COJa, JIMMOHHAs KHUCIJIOTA, YKCyCHas
KHUCIIOTA, BOJIa, MEAHBIM Kymopoc. OTimume BemecTB Mo (Qu3nuecKkuMm
CBOMCTBaM: arperaTHoOe COCTOSIHHME, IIBET, 3alax, BKYC, PacCTBOPUMOCTb.
[IpaBusia xpaHeHUs BENIECTB B JlabopaTopuu. TOKCUYHOCTH BEIIECTB IS
KUBBIX OPraHU3MOB ONPEACNIICTCS WX XUMHYECKUMH CBOWCTBAMH, HUX
CIOCOOHOCTBIO BCTYMNAaTh B XUMHUECKHE peakiuu. [IposiBIeHNsS TOKCUUHBIX
BEIIECTB Yy YEJIIOBEKA: XHWMHYECKUW OXOT, pa3Ipa)K€HUE CINU3UCTHIX
000JI0YeK, KaTap NbIXaTeNbHBIX MyTeW, alJIeprUuYecKue pPEeakiH, OCTPhIC
JNE€PMATUThI, KAHIEPOT€HHOE AEHCTBUE, TOPAKEHHSI OPraHOB, BO3MOXHOCTh
JAeTanbHbIX ~ ucxomoB.  [IpaBunma  orGopa  BemecTB  (TBepible,
MOPOIIKOOOpa3HbIe, >KUIKHUE, BOJHBIE PACTBOPHI, 0COOOE BHUMAHUE —
paboTa TOJBKO ¢ MaJIBIMA 00BEMaMH BEIIECTB).
Tecm Ha ocHOBe 3ajaHui U3 oTKpeITOoro 6anka OUITU (pazgen «MeTobl
MTO3HAHUSI»)

2. Ilpasuna 6e3onacnoii pabomul npu npogedenuu Ikcnepumenma. Texnuka
aadopamopHulx padbom.
3HAKOMCTBO C JIaDOpAaTOPHBIM OO0OpPYIOBAaHHMEM: CTEKJISIHHAs TMOCy/a
(XMMUYECKHUE CTaKaHbI, KOJOBbI, BOPOHKH, JIETUTEIbHBIE BOPOHKH, MEpHas
1ocyza), BEChl, MITATUBBI I MPOOUPOK U MPHUOOPOB, HArpeBaTEIbHBIN
npubop-ciupToBKa, (apdopoBas mocyna (BbIIapUBATEIbHBIC YaIlKH,
TUTJIM, CTYIIKH, IIIATEIN) U JIP.
besomacnas pabotra co CTekJIOM, TpPOOKaMu (IEMOHCTpAIHs PE3KU
CTEKJIIHHBIX TPYOOK, NX HArpeBaHUs 171 U3MEHEHUS (DOPMBI).
lIpakmuueckas wacme.
Co6opka mpubopa s monmydeHusi ra3oB. [IpoBepka Ha TepMETHYHOCTS.
3akperuieHue ero Ha mratuBe. PucyHok npubopa npu noMouu tpadapera.

3. Hacpesamenvnvie npuodopboi.
CnouproBka. ['azoBasi ropenka. Ilnutka. BopsiHas Oansi. Haznauenue
HarpeBaTeJIbHbIX IPUOOPOB.
N3ydeHne cnupTOBKU: COCTABHBIE YACTH U UX (DYHKIUSI.



['oprouee TOMMMBO JUIsl CHOUPTOBOK: S3TWIOBBIM cnupT. OcoOeHHOCTH
peaKIuy TOPEHHUs: BbIACIEHHUE Tera U ceTa. Cyxoe roprouee

[IpaBuiia HarpeBaHUs poOUpPOK C BOJTHBIMH pacTBOopamu
(mpeaBapUTENIbHBIA MPOrPEB BCEM MOBEPXHOCTH, 00S3aTEIbHBIN HAKIOH
OpOOUPKHU, OTBEPCTUE NPOOUPKU «OT Ce0s», 3aKpeIuIeHHE JepKaTens
npOOUPKH).

HUcnonp3oBanue TUIIIEd TIpU MPOKaJIWBAaHUKU BeulecTB. Ha3znauenue
oneparuy NpoKaIuBAHUS.

IIpakmuueckas uacmo.

N3yuenne miamMeHu. PUCyHOK MIaMeHH.

COopka mnpubopa mjiga BbIApUBaHUA CcoNMM  (KOJBIO HA IITATHB,
BbIMIApUBaTeNIbHASl Yallka, BOAHBIA PACTBOP COJHM, CIUPTOBKA). PucyHOK
npubopa npu nomoiu Tpadapera.

4. HYucmole  gewecmea, 0codo  uyucmole  eeuwjecmea.  Ilpumecu.
Cmecu. CriocoObl OYMCTKH BELIECTB OT MPHUMECEH W pa3fesieHHs] cMecei.
@unbrpoBanue. lleperonka. Kpucramnusanusa. PaspeneHue ¢ NOMOIIBIO
MarHuTa, AeJIUTEILHON BOPOHKHU
IIpakmuueckas wacme.

1 BapuaHT: cMeCh peYHOT0 MecKa U caxapa.

2 BapUaHT: CMECh PEUHOTO MecKa U MOBAPEHHOM COJH.

CoctaBUTh CXeMy MOCIEIOBATEIBHOCTH  OINepauuii  (pacTBOpEHHUE,
¢unbTpoBanue, BhiMapuBanue). CpaBHUTh U OOCYAUTH PE3YIbTaThl JIBYX
BapuaHToB. OOpaTUTh BHUMaHUE HA CMECh caxapa U rnecka (y HEKOTOPBIX
YallKd [OKPBUIMCh KOPUYHEBOW MAaccoil), Ha BaXHOCTb YCIIOBHIA
NPOBEACHUSI OKCIEPUMEHTa, B JaHHOM CJIy4ya€ Ha CBOEBPEMEHHOE
peKpalieHrue Harpesa.

5. Memoowsl no3nanus ¢ ecmecmeo3HaHuu.

Ha6monenue. DxcriepumeHT. MogenupoBaHue.

VYcnoBust mpoBeneHuss HaAONIONEHHUS KaKk OCHOBHOTO METO/A TO3HAHUS.
MBICTUTENbHBIA W PEANbHBIA DSKCIIEPUMEHT. YHUBEPCAIbHBIE 3HAHUSA
YeJIOBEYeCTBA HAa OCHOBE HabOmoneHus. Dundeckue W XUMHYECKHE
SIBJICHUS.

lIpakmuueckas wacme.

BbpoyHoBckoe aBmwkeHue moa  MUKpockomoM. OOHapyKeHHe >XKHpa B
cemMeHax mojaconHeuHuka. OOHapyeHHWe Kpaxmaiaa B KapToderne.
OOnHapyXeHHe YTICKUCIOro Ta3a B BBIAbIXaeMOM Bo3ayxe. JloOamieHwue
JTUMOHHOW KHCIOTHI B 4ail. Odopmiienne paboThI.

Ha3Banwme omnbiTa Kak BeImoHSImM Yrto HabmromamIn

OOpaTuTh BHHMaHWE Ha TPAKTHYCCKHE 3aJaHUS TPONLILIX 3aHSATHH.
AKIIEHTUPOBATh, YTO METOJ1 HAOII0JICHUSI — OCHOBHOM METO/I TO3HAHMUS.

6. Booa. Pacmeopwvl. Mopckaa u npecnasa eooa. buonocuueckue scuoxkocmu:
KpoBb, JuMba, KIETOYHBIA COK. OKOJOTUYECKHE TPOOJEMBI BOJIBI.
DNEKTPONPOBOAHOCTh KAaK CBOWCTBO PAaCTBOPOB 3JIEKTPOIUTOB (IIpaBuia
0€30IacCHOCTHU C IEKTPOIIPUOOpaMM ).

IIpakmuueckas wacme.



Omnpenenenre ¢ MOMOMIBIO SJEKTPONPOBOAHOCTH PACTBOPOB: B KaKOM
XAMHYECKOM CTaKaHe HaXOJUTCS IUCTWUIMpOBaHHAs Bonaa. JlaHbl Tpu
pacTBOpa: pacTBOp MOBAPEHHOW COJH, PACTBOP caxapa, AUCTUIIMPOBAaHHAS
Boga. OdopmiueHue paboTHI.

HasBanue pactBopa Uto HabmroaeM (3aropaercs JaMIlO4yKa
WJIU HET)

Kak pacno3Hath: B KakOM CTakaHe — JUCTWIJIMPOBAHHAS BOJa U PACTBOP
caxapa. JloJDKHBI TpPENJIOKHUTh JIBa CIOCO0a: OpraHoJICNTUYECKUM U
BbITIAPUBAHUE.
[Ipoext «W3roroBneHne caMoAeNbHOTO TMpuOOpa IS HCCIeAOBaHUS
AJIEKTPOIPOBOTHOCTUA PACTBOPOBY»

7. Maccosaa 00na pacmeopeHHO20  eewiecmedq, UIU  NPOUCHHIHASA
KOHUEeHmMpauus eeuiecmea 6 pacmeope.
B3semmBanue. PazHoBecwl. HaBecka. MepHas mocyaa (MEpHBIE CTaKaHBI,
KOJIOBI, IIMJIUHJIPHI).
Ilpakxmuueckas wacme.
[IpuroroBiieHrEe pacTBOPOB MOBAPEHHOM COJIM 3aJJaHHON KOHIICHTPAIIUH.
[IpuroroBiieHre MIUIMy4Yero HAMUTKAa W3 TMHIIEBOM COJMBI, JTUMOHHOMN
KHUCJIOThI, caxapa M aCKOpOMHOBOW KHCJIOTHI: KaXKJasl TPpyIIa OMpeaesieT
KOJIMYECTBO BEIIECTB Ha CBOE ycMoTpeHue. CpaBHEHHE U 00CYXICHUE
IMPUTOTOBJIEHHBIX HANMUTKOB C T.3p. BKyca, (Qukcamuu HaOII0JaeMbIX
3 PEeKTOB, pacUueTOB WJIM BBIOJHEHUS «HA TJA30K», IKCIIEPUMEHTAITBHOMN

KYJIbTYpPBHI.
8. Hacvluennole u nepecvlujeHHble pacmeopbl.
Memoouka ebIpauiueanHus Kpucmannos. MOHOKpUCTAII.

Kpucramnmueckue npy3sl. UTo Takoe «3aTpaBKay.
JleMoHcTpanus MepechIIEHHOI0 PacTBOpa aleTaTa HaTpusl.
lIpakmuueckas uwacme.
[IpurotoBiieHre  HACBHIIEHHBIX W IEPECHIUIEHHBIX  PacTBOPOB.
[IpurotoBiieHrE BOJHBIX PACTBOPOB MEIHOIO KyIOpOCa, XJIOpHUIA HATPHS,
caxapo3bl JJIsl BbIpAllMBAaHUS KPUCTAIOB. BhIpalinBaHue KpUCTAILIOB U3
pacTBOpa KaMEHHOM COJIM W HWOAUPOBAHHOM COJIM: €CTh JIM pPa3HULA.
[loyuemy pns BbIpalIMBaHUS KPUCTAIUIOB KAaMEHHAs COJb JIy4ylle, 4YeMm
noaupoBanHasi. [logydeHue  OKpalI€HHBIX  KPUCTAUIOB  COIMM  C
UCIIOJIb30BAHUEM IMHUILEBBIX KpacuTeneil. BblpanuBaHue KpUCTaIIOB
MEJIHOTO KYIIOpOCa U3 BOJHO-CIUPTOBBIX PACTBOPOB.
3. 3HAKOMHMMCH ¢ MUPOM HAHOYACTHII

1. Mooenuposanue. Monienu B ecTecTBO3HaHUU (TI100yC, KapThl, (PU3HIECKUE
MOJIeN, OWOJIOTMYECKUE MYJBDKH, KPUCTAUTMYECKHE pemeTkn). Mojenu
aTOMOB M MOJIEKYJI B XUMUHU.
IIpakmuueckas ywacmo.
N3roroBnenue Mojeneil MoJeKyl U3 TOAPYYHBIX cpenctB. Pabora
BOOOpaXKEHUsI.

2. Cmpoenue gewyecmea. Pazmepor wacmuy. Hanouacmuuypt.



IIpoexmnas 3aoaua Ne 1. Kak y3HaTh NpUMEpHbIE pa3Mepbl BATAMUHHOIO
npaxe «YHIeBUTY, «PeBUTY, yMaKOBKU KOTOPBIX PACIONOKEHBI Y Bac Ha
CTOJIaX, HE OTKPhIBasi OAHOYEK.

IIpoexmuas 3aoaua Ne 2. 'Y Bac Ha cTOJIaX HaXoJATCA MEPHBIM LUIUHAP,
koiba ¢ BOJOHM, BEChl PBHIYAKHOIO THMA C HAOOPOM pPa3HOBECOB.
[Ipennoxxkure cnocoObl  OmpeneneHuss  pa3MEPOB  MOJEKYJ  BOJbI
(MpaKkTUYECKHUI U TEOPETHUUECKUI).

Bonpoc: OtHOCUTCA T MOJIEKYJ1a BOJbI K HaHOUacTuuaM? [louemy BUpychbl
Ha3bIBAIOT HAHOPOOOTAMU?

3. Koanouonwvie cucmemvl: nouea, 2iuna, npupoonsie 600vl, 6030yX ObIM,
MuHnepanvl, Xx1e0, MON0KO, mMaAcio, Kpoewv...Konnouonvie u ucmunusvie
pacmeopevr. Ontudeckue cBoMcTBa: «dddext Tungans», «sIBIEeHUE
UCKPSALIUXCS CJIOEBY. Komnnouueie YACTHIIBI u 170'¢
pasmepsl. Ixcnepumenmanvras 3adoaua Ne 1. Ha cromax: na3epHasi ykazka u
Ja3epHbIi (DOHAPUK C KPACHBIM JIY4OM, JIBA XMMHUYECKUX CTaKaHa: B OJHOM
3aBapeHHbI TAKeTUK 4Yas, B JIPyroM — uuctas Bozaa. lIpomycturte my4
nazepHoro (oHapuka uepe3 cTakaHbl. B KkakoMm cTakaHe, MO-BalleMy
MHEHHIO, HaXOJUTCA KoJulonjaHas cuctema? Ha dem ocHOBBIBaeTCs Barie
IPEANOJIOKEHUE?

Oxcnepumenmanvhas 3adaua Ne 2. Bam BblJaHbl PacTBOpHI  aleraTa
ceuniia Pb(CH3COO); u womumnma xamus Kl, mratuB ¢ mpoOupkamu,
CIUpPTOBasl TOpeika, MpoOHpKoaepkarenb. B mpoOupky Haieiite 2 M
pactBopa Kl (BbicoTOM 2 cM) M 3aTreM npujedTte 2 MJI pacTBopa
Pb(CH3COO), . O6pa3yercs skenThlii ocafaok. Harpeiite mpoOupky 0
pacTBOpEHHsI Ocajika. 3aTeM OXJIaguTe MNpoOUpPKYy OKolo 2-3 MHUH U
IOMEIIaeM B COCYJ C XOJIOJHOM JiessHoM Bojgou. Yto Habmromaere? YUto
IIPOUCXOIUT MPU BCTPSIXUBAHUU MPOOUPKH?

WUrtak, BBl TOJABKO YTO OOHAPYKUIU pA3THUAE MEXKAY HCTUHHBIMU
pacTBOpaMH M KOJUIOMJHBIMM pacTBOpaMHu. B  mocinegHux BbI
HAOMIOaIu MPOSBICHUE ONTHUYECKUX dAPdexToB: «dddext Tunmans»
(okcm. 3aa. Nel) u «sBIeHHE UCKPAIIUXCA CJI0EB» (PKCM. 3a1.Ne2).

Bonpoc: Kak noka3zare, 4TO MBUIBHBIM PAcCTBOP SBISETCS KOJUIOMIHOU
cuctemoii? (Ilo paccesHuto cBeTa B pacTBOpe -KOHYyC Tunaas).

UTOo MpOUCXOMUT €CITU B MBUIBHBIM PACTBOP JA00ABUTH MOBAPEHHYIO COJIb?
(ITpo3pauHblii Tpexke pacTBOpP PE3KO MYyTHEET, OOpa3ylTCs KpYIHBIE
XJIOMbSI). 3HAKOMCTBO C SIBIICHUSIMU KOATYJISIIUU U BbICAJIUBAHUSL.
llpoexmnasa 3adaua Ne 1.JIBa ydyeHUKa TPUTOTOBUIU CMECh U3
PACTUTEIIBHOTO Macjia U BOJbI: 1OOABUB MOJOBUHY YaHOW JIOKKHA Macia B
200 mu Bogbl. OIMH U3 HUX YTBEPKJIAET, YTO MOJIYUYEHHAS] CMECH SIBIISIETCS
KOJUIOUJITHBIM PacTBOpPOM, a JIpyrou 3to orpunaet. Kro npas? CBoil oTBeT
WUTIOCTPUPYHTE CHUMKamMu Ha MoOwibHOM Tenedone. ([IpaBer 06a
yueHuka. Bce 3aBUCUT OT 0OCOOEHHOCTEH NPUTOTOBIEHUS cMmecu. Eciu
MPOCTO pa3MellaTh Maciio B BOJE, TO KOHyC TuHIansg He HaOJIoAaeTCs.
Ecnu xe akTUBHO B30QJITHIBAaTh CMECh B TEUEHHE HEKOTOPOTO BPEMEHH, TO



CMeCh MYTHEET U B TaKOM PacTBOpPE XOPOIIO BUJIEH KOHYC PACCESHHOIO
CBETa, TO €CTh MOSBIISIOTCS MEJIKOJAUCIIEPCHBIC YaCTUIIBI KalleJIeK Macia).
BbiBoJI: KOMIOMIHBIE PAaCTBOPHI MOXHO OOHApY>KUTh IO ONTHYECKOMY
Ttecty «dddexkt Tunmans», KOTOpbId 0OHAPYKUBAETCS, €CIU KOJIOWHbBIE
YaCTUIIbI HE TIPEBBIIIAIOT HUAMa30H HAHOPA3MEPOB.

4. Memoowvl u cpedcmea IMRUPULECKO20 UCCIAEO0BAHUAL.

Ha mnpeapinymux 3aHaTusix Bl BBINOJHSUIM  SKCIEPUMEHTANIBHBIE U
npoeKkTHhIe 3amaun. Kak BBl Jymaere, Kakue METOAbl HCCJIEIOBAHUS BbI
UCITOJIB30BAIN?

1. HaGmonenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHEeHHE
BcnomauTe 3amanusi, mpoCMOTPUTE CBOM 3alTUCH M MPOKOMMEHTUPYUTE UX
C TOYKM 3pEHHUS HCIIOJb30BAHHBIX METOJIOB HCClenoBaHus. Yem BbI
M0JI30BAIIMCh, YTOOBI PEITUTH MTOCTABICHHYIO TIepe]l BAMU ITPOOIeMy.
IIpoexmuas 3a0aua Ne 1. Haliqute, yueMy paBHa MJIOTHOCTh aJIIOMUHUEBON
dbonbru W MEIHOW WM CTaJbHOW OOJIBAHKM HEMPaBWIHHOW (POpPMBHI,
KOTOpBIE JIeXkKAT Ha BallluX cTonax. Muer oocyxneHue.

JIOJDKHBI IPEITIOKUTH TJIaH PEIICHUS 3TOW 3aJ1aud, ONPEeeTUTh KaKue
HEO0OXOAUMBI U3MEPUTEIIbHBIC MPUOOPHI JJIsl PEIICHUS ITON 3a/1aUHu.
CpaBHUTh HalJIcCHHOE 3HAYCHUE TIUIOTHOCTH AQJIIOMUHHS, MEIU WU
CTAJIM CO CIIPABOYHOW BEJIIMYMHOM.

5. Kax cmenenv u3mMenbueHHOCMU 61AUAEM HA 00WYI0  NAOWLAO0b
conpukacaruuxca yacmuy. O0beMHbIe B3phIBbI HA MYKOMOJBHOM 3aBO/JIE,
IPEBECHO-CTPYKEUHOM Mpeanpustud. I[loyemy Henb3sd HCIOIb30BaTh
OC€H3UH Il POPKHUra JIPoB. BCIIOMHUTH «YTO Takoe IUIOMIAAbY, «EIUHUIIBI
U3MEPEHUS TUIOMIAI.

IIpoexmnas 3a0aua Ne 1.'Y Bac Ha cTOJIaX HaXoAsATCs OO Kyouk PyoOuka,
anbo MajeHbKas ynmakoBKa caxapa-paduHana. Haiinure rmiomanb 1enoro
KyOuMka u oOmyro rmiomaas 9 MalblX KyOMKOB, M3 KOTOPBIX COCTOUT
OoJbIION KYOWK; WM IIeJIOH YIaKOBKHM caxapa M OOIIy TUIONIAb BCEX
KyCOYKOB caxapa B ymakoBke. CpaBHUTE 3HA4YeHUs IUIOHMIAAM LEJIOM
burypsl 1 cymmapHou tiomaan ee dacrei? Kakyro 3aKOHOMEPHOCTH MBI
MOKeM HaOIo1aTh?

6. Hanooovekmovl u 00ycn061eHHOCHb UX YHUKAIbHBIX CEOUCHE DPE3KUM
yeenuuenuem  naoOwadu  NOGEPXHOCMU  4ACMUY.  HAHOYACTHULIBI,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JACHAPUMEPHI,
LEOJINTHI, KBAHTOBbIE TOUKHU.

Ilpoexmnasa 3adaua Ne 2. YXo nocs uMmeeT jiauHy 12-13 MM, a yactuia
marHetuta Fe304 — 20 um. YBenunubre ux B 1 Mummapa pa3. C kakumu
oO0BeKTaMH BBl Temeph OyaeTe WX cpaBHuUBaTH? Kakwe Qusznueckue
BEJIMYMHBI U3MEHSIOTCS [IPU U3MEHEHUHU JTMHEUHBIX pa3MepoB?

lIpoexmnas 3aoaua Ne 3. Ckoibko IHCTOB Oymaru A4 BOileT B cTakaH
oovemom 100 mn?

Kaxpnoii rpynne Bblianbl JUCTbl Oymaru A4 W XUMUYECKUE CTaKaHbI
oobemom 100 mu. Kaxpgast rpymnma uier OTBET Ha 3TOT BOIPOC.



[Ipennaraem moMoOIIb: COMHHUTE JTUCTHI B KOMOK. CKOJBKO KOMKOB OymMaru
BOLIJIO B OJMH CTaKaH?

Haiinute mmomane otaenpHOro aucta A4 W MIIOMIAJb TNOBEPXHOCTH
XUMHUYECKOro cTakaHa. HaliauTe cyMMapHyr IUIOIIagb KOMKOB OyMmarw,
HaxXOoJSIIMXCA B CTaKaHe?

JlenaioT BBIBOJ: OHA OKa3ajach 3HAYUTENBHO OOJbIIE  IUIOMIAIN
MOBEPXHOCTH CTaKaHa.

Kakum o6pazoM MBI YyBEIMYWIM CYMMapHYIO IUIOIIAb IOBEPXHOCTHU
Ooymaru? (YMeHblieHueM o0beMa OJTHOTO JIUCTA)

7. Hanooo6vexkmut u 05yCJ106JleHH06'mb UX YHUKA/IbHbIX ceoicme PEe3Kum

yeenuuenuem  naoOwia0u  NOGEPXHOCMU  YACMUY.  HAHOYACTHULIBI,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKHM, HAHOUIAPUKH, JACHAPUMEPHI,
IICOJTUTHI, KBAHTOBBIE TOYKH.

IIpoexmnas 3a0aua Ne 4. Halinute miomajab CBOe 4epernHod KOPOOKU U
CpPaBHHUTE €€ C TUIOIA/IbI0 MOBEPXHOCTH OOJIBIINX MONYIIAPUA U YeperTHON
KopoOku, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rne r=C/2m.
OObsicHeHue: OoJblIast IIIOMIAAb OOJIBIIUX TMOJyIApUH OOBICHAETCS
HAJIMYMEM MHOTOYHMCIEHHBIX CKJIa/I0K.

Oxcnepumenmanvhas 3adaua. Ha cronax Haxonmdrcs cTajdbHas KHOTIKA,
KEJIE3HBIN T'BO3/Ib, KyCOUEK METHOM MPOBOJIOKU, MEHAS CKPENKa, IPaHyJIbl
ATIOMUHUS W IIUHKA, IITATUB C MpOOMpKaMH, coyisHas kuciorta. [TomecTtute
IPEIJIOKEHHBIE Tea Ha HO MPOOUPOK U 0OABHTE 3aTEM COJSHYIO KHCIOTY
(BBICOTA CTOJI0Q KMIAKOCTH TIpUMEpHO 1,5¢cMm).

Onumwure, 4YTOo BB HaOMIOAAeTe B KaXIOW U3 MPOOUPOK.
3HAKOMCTBO C JIEKTPOXUMUYECKUM PSIJIOM HAIPSKEHUN METAIIOB.

Ha3Banue o0ObekrTa HaszBauue Yro gabmomaeMm | JleBee ninu
MeTaja, u3 npaBee
KOTOpOTO CJeJIaH OTHOCHUTEILHO
00BEKT Hz B an/xum psny

BriBOZI: ¢ KMCITOTOM B3aUMOJAEHCTBYIOT METALIBL: . .........

C KUCJIOTOM HE B3aUMOJAECHUCTBYIOT METAILIBL: ........
- 3aganue no yaeOHnKy M.A. AXmMeToBa: 03HaKOMbTECh C TEKCTOM Ha c. 13.
- C kakuM BBl CTOJIKHYJIUCh TmpoTHBOopeuueM? Menp u cepebpo B
HAHOCOCTOSIHUSIX CLIOCOOHBI B3aUMO/JIEUCTBOBATh C KUCIOTaMU. Y BEJIUUYEHUE
IUIOLIA A TOBEPXHOCTH pEAarupyroluX YacTUI] BIMSET HE TOJbBKO Ha
CKOpPOCTh peakiuu (0ObEeMHBIE B3PBIBbI), HO M Ha XapaKTEp XHUMHUYECKUX
CBOWCTB.
[IpoekT «B nonckax KOJUIOWIHBIX PACTBOPOBY

4. XHMHS HA CTPaxKe 310POBbII.

1.

Hoo. Boszonka iiooa. Hoo us anmexu.

IIpakmuueckas wacmo.

N3roroBnenue Mojenu MOJEKYJIbl Hoaa. OIEeKTpoHHas, rpaduueckas
dbopmyna ioaa

[Ipoext «OOHapyxeHUE KpaxMmasa B MPOAYKTaX MUTAHUS.




2.

«Mapzanyoeka». Ilepmanzanam kanua. Mapramenqu W €ro CTEIEHU
OKHUCIICHUS

IIpaxmuueckas uacmeo.

OrnpeneneHne MaccoBOM JI0IM KUCIIOPO/ia B MOJIEKYJIE TIEpMaHraHaTa Kajusl.
Pacuet oTHOCUTENBHOM MIIOTHOCTU KUCIOPO/Ia IO BO3IYXY.

Cbopka mnpubopa isi TOJYYEHHUS KHUCIOPOJAa METOJOM BBITECHECHUS
BO3/lyXa.

OKcnepuMeHT: cOopka mpubopa s pa3nokKEeHUsI IepMaHraHata Kajus.
KauecTBeHHast peakiiysi Ha KUCIOPO/I.

[IBeTHBIC peakiny ¢ IEPMaHraHATOM Kajus (Hamp., IepMaHraHat Kajus U
cynbdUT HaTpus, ap.)

Ilepexuce 600opooa. Ceoiicmea u npumenenue nepoKcuda 6000pooda.
CreneHb OKUCIICHUSI KUCIIOPO/Ia B MOJIEKYJI€ TIEPOKCHIAA BOAOPOIA.

Peaxnus paznoxxenust nepokcuaa Bojgoposa. Kak nposectu sKCriepuMeHT.
Karanuzatopsl. Oxcua mapranna (1V), ¢pepmeHT katanasa — KaTtajau3aTOPhI
peaKIuu pa3IoKeHUS.

IIpaxmuueckas uacmeo.

Oxkcup mapranna (IV): Hanucats popmMysy BeliecTBa v ONPeIeIUuTh CTEIICHb
OKHCJICHUSI.

Tpu npoOupku, B KaxA0W HAXOIUTCS HECKOJBbKO MJI anTEeYHON MEepeKHcHU
Bojioposia. Bo BTOpyO M TpeThio MPOOMPKU MOMECTUTE COOTBETCTBEHHO
okcua Mmapranna (IV) (Ha koHYMKe IImaTesns) U CBeXKEHATePThId KapTodenb
(Ha KOHYHUKE IITIATENs).

Homep npobupku | Uto nobaBuiu Yrto Habmromaem

Hanmcath ypaBHEHHE peakIy ¢ 0003HAYCHHUSIMH YCIOBUH €€ MPOTEKAHMSI.
[Ipoucxonut nu peakuust B nepBoi nmpooupke? Ilpenmoxute mpudop s
TIOJTy4YESHHS BOJIOPOJIa TIPH PA3I0KESHUH ITEPOKCHIa BOJIOPOIA.

Auemuncanuyunosaa kucioma. Ackopounosas kucioma. KucioTHOCTb
cpeasl. pH — HHAMKATOPBI CBOUMH PYKaMHU.
IIpakmuueckas ywacme.
Onucanue buznuecknx CBOWCTB. [IpuroroBnexue
pPacTBOpPOB  aAlETUJICATULUIOBOM W acKOpOMHOBOW KucioT. JleiicTBue
uHANKATOpoB (peHondranenHa, makMyca W METHIOpaH)kKa) Ha UX
pPacTBOPBL.

VHJIUKATOPbI AlLEeTHICATTULINIIOBAS AcKOpOMHOBas KUCJIOTA

KHCIIOTa

®enondranens

Jlakmyc

METUIIOPAHXK

[TpuroroBnenne oTBapa KpacHOU KamycThl. HaOmiomenne n3MeHeHus 1BeTa
OTBapa B pa3HbIX pacTBopax (yKCyCHasl, JUMOHHAs, aCKOPOUHOBAsI KUCIIOTHI,
MOBApEHHAs COJIb, TA3UPOBAaHHAs BOJA, HAIIATHIPHBIN CIIUPT, MHILEBAs COAA,
pPacTBOp MbLIA U CTUPAJIBHOTO MOPOIIKA).




B3aumoneiictBue ackopOMHOBOM KHCIOTHI ¢ Hogom. Bompoc: anga kakux
UCIIONB30BaTh ATy peakiuio? (s  oOHapy>KEeHUs
aCKOpOMHOBOM KHUCIIOTHI B TPOJYKTAX MUTAHUS).

nejem  MOYKHO

1 pearent 2 peareHT Yro  nabmiogaeM  mOpu  UX
acKOpOMHOBas KUCIIOTa | oM B3aUMOJICHCTBUU
duznueckue cBOMCTBA: | PU3NYECKUE CBOWCTBA:

5. «3eneHKa» unu oOpunnuanmoswlii 3e1eHblil. [Ber

NOPOIIKOOOPAa3HOro OPUIUIMAHTOBOTO 3eNeHoro. IlpakTuueckoe 3HaUeHUE U
NOJIyYEHUE.

IIpakmuueckas uacmo.

dusnyeckrue CBOMCTBA OPUIITUAHTOBOTO 3€JIEHOTO

Kak pokazaTe nOIIMHHOCTH OpuiuIMaHTOBOro 3ejeHoro. IIpoBeaenue
NOCJIEIOBATEeNIbHBIX pEeakuuid B OAHOW MpoOMpKe ¢ OpPUILTMAHTOBBIM
3eJIEHbIM: BHadajie B MPOOHUPKY A00aBUTHh KOHIEHTPUPOBAHHOW COJSHOMN
KUCTOTHI, a 3aTteM pactBopa mienoun NaOH. Odopmienue paboTel 10
CBOEMY YCMOTpEHHIO. 3aTeM OOCYIuTh: Kak 3a(UKCUPOBAIU PE3YIbTaThl
AKCHEPUMEHTA (MI3MEHEHHUE 1IBETA, BHINIAJICHUE OCAJIKA).

[IpoekT «MOXHO 71U HCNONB30BaTh OPUJUIMAHTOBBINA 3€JCHBIA  Kak
VUHIUKATOP KHCIOTHOCTH CPEIbI»

«Mbin10 uyoecnoe»: X0351CTBEHHOE U TyaJIETHOE, )KUJKOE U TBEPOE.
IIpakmuueckas uwacme.

JlelicTBHE JIaKMyca Ha pacTBOP MbLIIA, pACTBOP CTUPAIBHOTO MOPOIIKa
(ToKa3aTenbCTBO LIEJIOYHOIO XapakTepa MOIOLIUX cpelcTB). M3yueHue
ATUKETOK TBEPJOIO M >KUAKOTO MbLIa (pa3jinuvue B XMMUYECKOM COCTaBe).
PactBopenne MbuUla B KECTKOM WM JUCTWUIMPOBAHHOW  BOJE.
Oddexr Tunmans.

[Ipoext «MpL1OBapeHUEN

5. XMMMHSA MU
1. Caxap, Kpaxman, yeanro103a — pOOCHEEHHUKU 2I0KO3bl.

YUro  Ttakoe  nmaber. ['mukeMuyeckuit MHIEKC MPOJYKTOB
MATaHUSI. XUMHYECKHE MOACIACTUTENIN U UX KOBAPCTBO.

llpakmuueckas uacme.

OmnpeneneHue MPOoAyKTOB ¢ BEHICOKHM TNIMKEMHUYECKUM HMHIEKCOM (paboTa ¢

Ta0IuIeh).
OnpenensieM mnoAciacTUTENH: acmapram, copout .... (Pabora c
ATUKETKAMH.
Omnpit: B3aMMO/ICICTBHE TJTFOKO3BI C  THAPOKCHUIOM Meu

(I1), cBexXempHUTrOTOBICHHBIM.

UccnenoBanre  U3MEHEHUsSI  COJIEpXKAHUSA  T[JIOKO3bl B KpPOBH
nocie cOamaHcUpoBaHHOrO oOena u mocie ynorpebneHusi ¢acrdyna:
KHPHUEITKOB,YUTICOB, CJIAJIKMX Ta3UPOBAHHBIX HAMTUTKOB.

2. Anwomunuii: eeauxkuini u yycacuwtit. Ilouemy He clieAyeT IOJIb30BATHCS

amoMuHueBor Tmiocynoi? ConepHuk Kaiblys. Ocrteonopo3. MeTasbl
KOHCEpPBHOU OaHKHU.




IIpaxmuueckas paboma.

CBolicTBa alOMUHUS U O0JACTH NPUMEHEHHs aTIOMUHHUS Ha OCHOBAaHUHU
ero cBoucTB (moBropeHue). CocTaBUTh TabJIUILy, KIACTEP UIH CXEMY.
[IpoBeneHne XMMHUUYECKHX pEaKIHMil, XapaKTepU3yILUX aM(poTepHbIe
CBOMCTBA COCUHEHUN aTXOMUHUS.

Omnpit 1. AFOMUHUE U COJISTHASA KUCIIOTA.

OmnpiT 2. Xytopua aTFOMUAHUS M THAPOKCH]T HATPHUS

OmnpiT 3. I'mapokcu antOMUHUS U COJISIHASL KUCJIOTA

Omnpit 4. 'uapokcul antOMUHUS U TUAPOKCU]T HATPUS

| HasBanue onbiTa | Uro nabmonaem | YpaBHEHHE XUMUUYECKON PEAKLIUU
BeiBOX: .............
[Ipoexkt «Ee BenumuecTBO — KOHCEpBHash OaHKa: SKCIEPUMEHTAJIbHOE

ONPENICIEHUE METAIIIOBY.

3. Vkcycnasa kucinoma. CTONOBBIM YKCYC, YKCYCHasl JCCEHLHUS, JIEAsAHAs
YKCYCHas KHUCJIOTa: B 4eM pa3Huua. CBOMCTBA YKCYCHOM KHCIIOTHI U €€
npuMeHeHne. @U3n0JI0rnuecKoe BO3AEHCTBIUE KUCIOTHI.

IIpaxmuueckas paboma.

CocraBieHue TMOHATUHHOM CXEMBI: «4TO S 3Hal0O 00 YKCYCHOM

KUCIIOTe»  (MHIWBHUAYAJIbHO, TUOO B TPYyIIE).

PacueT KoHIIEHTpalMK KUCIOTHI pU €€ pa30aBIeHUU.

KucnotHocTs pacTBOPOB MUIIEBOM COJBI M YKCYCHOU KUCIOTBHI.

[Namenne nuIeBor Cobl YKCYCHOM KUCIIOTOW: IPU3HAKU XUMHUYECKON

peakuuu (BBIIETIEHUE Ta3a, Pe3Koe YBEIWYEHUE 00beMa peaKIMOHHON

cmecr). [loBTOpUTH peakuuiO Taml€Hus COAbl C HCHOJb30BAaHHUEM

MHAUMKaTopa (Hamp., OTBapa KpAacHOKOYAaHHOW KamycTel). Jliga dero

HE00X0AUMO OBLIIO MPUMEHEHHE UHANKAaTOpa?

OOpatuTh BHUMaHHE, YTO BBIJICJICHUE T'a3a YaCTO COMPOBOXKIACTCS
yBeIudeHneM oObeMa  peaknuoHHOW  cMecu.  Kakume  mepsl

IPEAOCTOPOKHOCTH
HY>KHO COOJIIOJIaTh MPHU MPOBEICHUH TAKUX PEaKInii?

4. «Conenaa mnawa  Hcu3np» (IOBAPEHHAs]  COJb, IOTAall, IJIyTamaT
HATpHS. ...... riiayoepoBa coJib, MEJIHBIN KyTIOpOC. ... .. )

[IumeBas coma, NUTheBas COAa, KaJIbLMHUPOBAHHAS COJA, KaycTHYeCKas
cola: OJMHAKOBBIE WM pa3Hble BellecTBa. KadecTBEHHBIE peakIUu B
XUMUHU.

lIpakmuueckas paboma

OnpenenuTh: Kakoe W3 BelllecTB (MHUILIEBAsi COJia, KayCTUYEeCKasl COJa,
KaJIbLIMHUPOBAHHAS COJ1a) ABJISIIOTCSA COJISIMHU YTOJIbHOW KHUCTIOTBHI.

Omnpit 1. JleficTBUE HHIAUKATOPAMH.

OmnpiT 2. [lelicTBUE HA paCTBOPHI MUILEBON U KAYCTUYECKOM COJIbI YKCYCHOM
KHUCJIOTHI

| HasBsaunue omnpiTa | Yro HaOIMIO1aEM | BriBox

BeiBOxI: ..........



[IpoBenenue OTIBITOB MOATBEPXKAAET, 4TO MUIIEeBas cona,
KAJIbLMHUPOBAaHHAs COJAa — 3TO COJM CcJa0oil yroibHOW KHCIOTHI, a
KayCTHUYECKas COJIa — paCTBOPUMOE OCHOBAHUE.

OOcynuTh, Kak J1I0Ka3aTh OMBITHBIM IyT€M, YTO NUIIEBasl COJa SIBJISIETCS

KHCJIOU COJIBIO.

5. Bpeo numpamoe: mu¢p wunu npaeoa. Ilonb3a HUTPATOB: BaKHEUIINE
MUHEpaJbHbIE YIOOPEeHUS KaK UCTOYHUK a3oTa. KpyroBopot azora. [louemy
BEHEpUHA MYXOJIOBKAa II0€JaeT HACEKOMBIX (TaKk OHa  BOCIOJIHSIET
HEJIOCTAaTOK a30Ta B OOJIOTUCTHIX MecTax). HuTpaTel B KauecTBE MUIIEBBIX
KOHCepBaHTOB. Kakue npeBpaiieHus: IpoOUCXOAT ¢ HUTpaTaMu B OpraHU3Me
YeJ0BeKa. A30T U €ro CTETIEHU OKUCJICHUS.

IIpakmuueckas uacmo.
OmnpenerneHue MaccoBOM JOJIM a30Ta B KAJIMUHOW, HATPUEBOM U
aMMOHMITHOM cenuTpe. BbIBOA: Kakoe M3 HUX 0Oojee LEHHOE a30THOE
ynoopeHue.
[Tpoext «BnussHue a30THBIX yI0OpEeHUI Ha POCT Ca)KEHIIEB (acom.

6. Pabora Haa mpoekTamMu — 5 4

1. DTtan BBIOOpA TEMBbI, TIOCTAHOBKH I1€JTU, 3a]1a4 UCCJIC0BAHUS .

2. DJTall BBIJIBI)KCHUS TUIIOTE3HI.

3. Dranm IJIAaHUPOBAaHMS TYTH JOCTIDKCHHUS IIEJIEH MCCIeI0BaTeIbCKUX
(MpoexTHBIX) paboT U BBIOOpa HEOOXOAUMOTO UHCTPYMEHTAPHUS.

4. Dtanm TpoBeleHUA Y4YeOHOro wuccienoBaHusi (IIPOEKTHOM paboThI) C
IPOMEKYTOYHBIM KOHTPOJIEM 3a XOJOM BBINOJHEHHUS U KOPpPEKLHEH
PE3yIABTATOB.

5. Otan odopmieHus, NpeacTaBIeHUs (3allUThl) MPOIYKTa IMPOEKTHOM
paboTHI
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